IS 12752 : 2013 
ISO 8368 : 1999 
(Reaffirmed 2018) 


IRRA HAF 
wefada APAA & yar À ae Aae 
Y Yale AMA — GS Gh SA & Pest fasta 
(ee Je ) 


Indian Standard 
HYDROMETRIC DETERMINATIONS — 
FLOW MEASUREMENTS IN OPEN CHANNELS 
USING STRUCTURES — GUIDELINES FOR 
SELECTION OF STRUCTURE 


( First Revision ) 


ICS 17.120.20 


@ BIS 2013 


BUREAU OF INDIAN STANDARDS 
MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 


January 2013 Price Group 6 


Hydrometry Sectional Committee, WRD 1 


NATIONAL FOREWORD 


This Indian Standard (First Revision) which is identical with ISO 8368 : 1999 'Hydrometric 
determinations — Flow measurements in open channels using structures — Guidelines for selection 
of structure’ issued by the International Organization for Standardization (ISO) was adopted by the 
Bureau of Indian Standards on the recommendation of the Hydrometry Sectional Committee and 
approval of the Water Resources Division Council. 


This standard was originally published in 1989 based on ISO 8368 : 1985. This first revision has been 
undertaken to align it with the latest version of ISO 8368 : 1999. 


The text of ISO Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention 
is particularly drawn to the following: 


a) 
read as ‘Indian Standard’. 
b) 
is to use a point (.) as the decimal marker. 
In this 


Wherever the words ‘International Standard’ appear referring to this standard, they should be 


Comma (,) has been used as a decimal marker, while in Indian Standards, the current practice 


adopted standard, reference appears to certain International Standards for which Indian 


Standards also exist. The corresponding Indian Standards, which are to be substituted in their 
respective places, are listed below along with their degree of equivalence for the editions indicated: 


International Standard 


ISO 772 : 1996") Hydrometric 
determinations — Vocabulary and 
symbols 


ISO 1438 : 2008 Hydrometry — 
Open channel flow measurement 
using thin-plate weirs 

ISO 3846 : 19892 Liquid flow 
measurement in open channels by 
weirs and flumes — Rectangular 
broad-crested weirs 


ISO 3847 : 1977 Liquid flow 
measurement in open channels by 
weirs and flumes — End-depth 
method for estimation of flow in 
rectangular channels with a free 
overfall 


ISO 4359 : 1983 Liquid flow 
measurement in open channels — 
Rectangular, trapezoidal and U- 
shaped flumes 

ISO 4360 : 19842 Liquid flow 
measurement in open channels by 
weirs and flumes — Triangular-profile 
weirs 


1 Since revised in 2011. 
2) Since revised in 2008. 


Corresponding Indian Standard 


IS 1191 2003 Hydrometric 
determinations — Vocabulary and 
symbols 


IS 9108 : 2012 Hydrometry — Open 
channel flow measurement using 
thin-plate weirs (first revision) 


IS 14974 : 2001 Liquid flow 
measurement in open channels by 
weirs and flumes — Rectangular 
broad-crested weirs 


IS 6330 : 2012 Recommendation for 
liquid flow measurement in open 
channels by weirs and flumes — End- 
depth method for estimation of flow 
in rectangular channels with a free 
overfall (approximate method) (first 
revision) 

IS 14869 : 2000 Liquid flow 
measurement in open channels — 
Rectangular, trapezoidal and U- 
shaped flumes 

IS 14673 1999 Liquid flow 
measurement in open channels by 
weirs and flumes — Triangular-profile 
weirs 


Degree of Equivalence 
Technically Equivalent 


Identical 


do 


do 


do 


Technically Equivalent 
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Indian Standard 


HYDROMETRIC DETERMINATIONS — 
FLOW MEASUREMENTS IN OPEN CHANNELS 
USING STRUCTURES — GUIDELINES FOR 
SELECTION OF STRUCTURE 


( First Revision ) 
1 Scope 


This International Standard gives guidelines for selection of a particular type of flow-gauging structure for measurement 
of liquid flow in open channels. lt sets out the factors, and summarizes the parameters which may influence such a 
selection. 


NOTE In general, a flow-gauging structure is used when high accuracy is required for continuous records of flow. 


2 Normative references 


The following normative documents contain provisions which, through reference in this text, constitute provisions of this 
International Standard. For dated references, subsequent amendments to, or revisions of, any of these publications do 
not apply. However, parties to agreements based on this International Standard are encouraged to investigate the 
possibility of applying the most recent editions of the normative documents listed below. For undated references, the 
latest edition of the normative document referred to applies. Members of IEC and ISO maintain registers of currently 
valid International Standards. 


ISO 772, Hydrometric determinations — Vocabulary and symbols. 
ISO 1438-1, Water flow measurement in open channels using weirs and Venturi flumes — Part 1: Thin-plate weirs. 
ISO 3846, Liquid flow measurement in open channels by weirs and flumes — Rectangular broad-crested weirs. 


ISO 3847, Liquid flow measurement in open channels by weirs and flumes — End-depth method for estimation of flow 
in rectangular channels with a free overfall. 


ISO 4359, Liquid flow measurement in open channels — Rectangular, trapezoidal and U-shaped flumes. 
ISO 4360, Liquid flow measurement in open channels by weirs and flumes — Triangular-profile weirs. 
ISO 4362, Measurement of liquid flow in open channels — Trapezoidal profile weirs. 


ISO 4371, Measurement of liquid flow in open channels by weirs and flumes — End depth method for estimation of 
flow in non-rectangular channels with a free overfall (approximate method). 


ISO 4374, Liquid flow measurement in open channels — Round-nose horizontal broad-crested weirs. 

ISO 4377, Liquid flow measurement in open channels — Flat-V weirs. 

ISO 8333, Liquid flow measurement in open channels by weirs and flumes — V-shaped broad-crested weirs. 

ISO 9826:1992, Measurement of liquid flow in open channels — Parshall and SANIIRI flumes. 

ISO 9827, Measurement of liquid flow in open channels by weirs and flumes — Streamlined triangular-profile weirs. 


ISO 13550 , Hydrometric determinations — Flow measurements in open channels using structures — Use of vertical 
underflow gates and radial gates. 


ISO 14139, Hydrometric determinations — Flow measurements in open channels using structures — Compound 
gauging structures. 
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3 Terms, definitions and symbols 


For the purposes of this International Standard, the terms, definitions and symbols together with the corresponding 
units of measurement given in ISO 772 apply. 


4 Types of structure 


The following types of structure can be used for the purpose of liquid flow measurement: 
a) thin-plate weirs: 

1) rectangular; 

2) V-notch. 
b) broad-crested weirs: 

1) round-nose horizontal; 

2) rectangular horizontal; 

3) V-shaped. 
c) triangular-profile weirs. 
d) streamlined triangular-profile weirs. 
e) flat-V weirs. 


f) flumes: 


=à 


) rectangular; 
2) trapezoidal; 


3) U-throated; 


+ 


) Parshall and SANIIRI. 
g) end-depth method: 
1) rectangular channel; 
2) non-rectangular channel (approximate method). 
h) trapezoidal-profile weirs. 
i) compound gauging structures. 
j vertical underflow gates and radial gates. 


Diagrams showing the construction of a particular type of flow-gauging structure are given in the appropriate 
International Standard listed in clause 2. 
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5 Factors affecting choice 
5.1 General 

The factors which affect choice can be considered under the following headings: 
a) purpose; 

b) range of flow; 

c) afflux; 

d) size and nature of channel; 

e) channel slope and sediment load; 
f) operation and maintenance; 

g) environmental impact; 

h) passage of fish; 


i) cost. 


5.2 Purpose 


Table 1 tabulates the various structures and indicates some of the purposes for which they may be applicable, together 
with guidelines to their limitations. 


The purpose for which the structure is required will determine the range of flows and accuracies which is necessary. 
The accuracy in a single determination of discharge depends upon the estimation of the component uncertainties 
involved. 


In broad terms, thin-plate weirs will have a range of uncertainties from 1 % to 4 Yo, flumes and certain types of weirs will 
have a range from 2 % to 5 Yo and end methods and other weirs will have a range from 4 % to 10 Yo. Deviations from 
the construction, installation or use as laid down in the appropriate International Standard will result in measurement 
errors. 


5.3 Range of flow 


It is necessary to consider the relation between maximum flow and minimum flow when deciding which type of 
structure to use, and an indication of the range of some typical structures is given in Table 2. For the best overall 
accuracy over a wide range of small discharges, a thin-plate V-notch weir should be used in preference to a thin-plate 
rectangular notch or rectangular full-width weir. For a wide range of larger discharges, a trapezoidal flume, a flat-V weir 
or a triangular-profile weir should be used in preference to a broad-crested weir, free overfall or rectangular-throat 
flume. 


5.4 Afflux 


The rise in level immediately upstream of, and due to, a structure may interfere with the flow system and cause 
drainage problems, or limit the effectiveness of irrigation systems, or cause extra pumping costs. In addition, the 
aquatic habitat upstream of the structure may be adversely affected. A number of structures have been developed with 
high coefficients of discharge and whose accuracy is relatively unimpaired by high submergence ratios. The triangular- 
profile and flat-V weirs, and flumes are examples of this type of structure. 


IS 12752 : 2013 
ISO 8368 : 1999 


Table 1 — Applications and limitations of structures 


Typical 
Inter- uncer- 
: apa 4 
Typo us en Modular’) Limitations Typical application 
Standard | Computed limit 
discharge, 
% 
23) 


Thin-plate weirs ISO 1438-1 1to4 2) Laboratory, pump tests, sediment free water, 
small streams, and for use in hydraulics 
laboratories. 


Broad-crested weirs Broad-crested weirs are best used in rec- 


a) rectangular profile ISO 3846 66 Yo tangular channels, but they can be used with 
b) round-nose horizontal ISO 4374 3to5 80 % good accuracy in non-rectangular channels if a 

crest smooth, rectangular approach channel extends 
c) V-shaped ISO 8333 80 % upstream of the weir for a distance not less 


than twice the maximum head. Irrigation 
channels with little fall available and wide 
range of flow. 


Triangular-profile weirs ISO 4360 2to5 75 Yo 3,53) Hydrometric networks and principal irrigation 
channels 

Streamlined triangular- ISO 9827 2to 5 ? ? Irrigation works and minor channels 

profile weirs 


Flat-V weirs ISO 4377 2to5 70 % 2,53) Hydrometric works with wide range of flow 


Compound gauging ISO 14139 2to 5 Varies Vary Hydrometric works with wide range of flow 

structures 

Trapezoidal-profile weirs ISO 4362 4to8 65 % to 1,33) Where ease of construction is an important 
85 %4) factor. Irrigation works and minor channels. 

Vertical underflow gates ISO 13550 4to8 2) See Situations where a near constant upstream 

and radial gates ISO 13550 | water level is required. 

End-depth method 2) Where accuracy may be relaxed for simplicity 

and economy. 


a) rectangular ISO 3847 5 to 10 

b) non-rectangular ISO 4371 

Long-throated flumes ISO 4359 2to5 74 Yo 0,75) Flumes can be used in channels of any shape 
if flow conditions in the approach channel are 
reasonably uniform and steady. Sediment- 
laden channels, flow with debris, flow with 
migratory fish, conduits and partially filled 
pipes, flow in sewers. 


Parshall and SANIIRI ISO 9826 4108 60 % to See Flumes can be used in channels of any shape 

flumes 80 % ISO 9826 | if flow conditions in the approach channel are 
reasonably uniform and steady. Hydrometric 
networks and water distribution channels. 


1) The modular limit of each device requires careful consideration. The submergence ratio should be checked for the whole range of flows to 
be measured and compared with values for the modular limit given in Table 1. 

2) Nappe to be fully aerated. 

3) Maximum H/p, where His the total upstream head and p is the height of the weir. 

4) Depends on geometry. 

5) Maximum A,/A,, where A, and A, are the cross-sectional areas of the throat and approach channel, respectively. 

6) Not applicable. 
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Table 2 — Comparative discharges for various weirs and flumes 


Discharge 
Structure D!) p” bi) m’) LI) ms 
m m m (slope) m min. max. 

ws | j| | | | 
Thin-plate, full width = 0,2 1,0 a : 0,005 0,67 
1,0 1,0 - 0,005 7,70 
1,0 1,0 - 0,009 4,90 
1,0 1,0 5,00 0,100 3,13 
crested 1,0 1,0 2,0 0,130 3,07 
0,15 6 = 150° 1,50 0,007 1,68 
1,0 1,0 - 0,010 13,00 
1,0 80 1:40 - 0,055 630 

[Fumes | | | | O 
1,0 0,0 1,0 2,0 0,019 1,40 


NOTE Dimensions are given as examples for comparison purposes only. 


1) D: diameter of U-shaped throat; p: height of weir; b: breadth of weir or flume throat; m: side slopes: 1 vertical; m horizontal; L: 
length of flume throat or weir crest. 
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5.5 Size and nature of channel 


The shape and size of the channel have a bearing on the practicality of selecting any particular type of structure. The 
material forming the bed and sides of the channel will influence the acceptable head loss through the structure without 
introducing appreciable leakage through the bed and banks. It will also determine the degree of protection necessary to 
alleviate scour downstream of the structure. 


5.6 Channel slope and sediment load 


For flows with suspended load, the use of thin-plate weirs should be avoided because the crest edge may be damaged 
or worn by the suspended materials. In addition, the rating of weirs can be affected by deposition and scour of 
sediment in the approach section to the weir. In streams with bed load, the use of structures which significantly reduce 
the stream velocity is not recommended, as it may result in fluctuations of the bed level as the flow varies. Flumes will 
generally perform better than weirs in streams with sediment load. 


For gradients less than 0,1 % and Froude numbers less than 0,25, there is no restriction on the type of structure. 


For gradients between 0,1 Yo and 0,4 % and Froude numbers between 0,25 and 0,5, flumes have an advantage over 
weirs with regard to the transport of sediment. 


For gradients greater than 0,4 % and Froude numbers greater than about 0,5, standard weirs and flumes are not 
usually suitable, unless there is no transport of sediment. 


5.7 Operation and maintenance 


The accuracy of any device is very dependent upon the degree of maintenance it receives. However, flumes are 
particularly susceptible to errors of calibration due to algal growths in the throat. 


Triangular and flat-V weirs are also susceptible to algal growth. Algal preventatives can be used, but this needs care to 
avoid environmental damage. Due regard to safety should be given attention during construction and maintenance 
operations. The achievement of ultra-smooth finishes to the weir crest is in itself considered to be the most effective 
way to minimize algal growth and corresponding maintenance. 


When structures operate at temperatures below freezing point, consideration should also be given to the effect of the 
accumulation of ice on the calibration. In general, weirs, and thin-plate weirs in particular, are less affected by ice than 
flumes. In some cases, the problem of calibration errors can be overcome by heating the air space over a structure. 


The calibration of thin-plate weirs can be affected by damage to the crest and corners and failure to clean the upstream 
face where algal growths will introduce errors into the calibration. The choice of structure, therefore, will be influenced 
by the regularity with which maintenance can be carried out. Broad-crested weirs, triangular-profile weirs, long-throated 
flumes and free overfall structures will normally pass floating debris more effectively than thin-plate weirs. The use of 
the thin-plate V-notch weir, in particular, should be avoided unless a debris trap is installed upstream. 


5.8 Passage of fish 


The movement of fish upstream for spawning may be restricted if a structure fails to make proper provision for their 
passage. 


The principal factors which affect their movement past such an obstruction are the afflux at the obstruction and its 
overall length, and the depth of water below the obstruction and over its crest. 


If a thin-plate or broad-crested weir is to be installed, there should be a sufficient depth of water from which the fish can 
take off to clear the weir. Flumes constitute a minimal obstruction, depending upon the velocities through the throat and 
the overall length. Triangular-profile weirs need careful consideration, as they may form a serious obstruction, 
particularly where energy dissipators are incorporated in the stilling basin. 
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The flat-V weir can be designed to minimize the obstruction by concentrating the flow in the appropriate flow range. 
This will give a relatively greater depth of flow over a section of the crest for a given discharge than will be obtained 
using a weir with a horizontal crest. 


5.9 Cost 


The financial value of the flow passing through the device and the benefit in terms of improved accuracy against the 
cost of the structure will have a direct bearing on the relative investment values of different types of structure. The total 
construction and long-term maintenance costs should be considered. 


Triangular-profile weirs offer a low-cost option for flow-gauging when designed for operation close to their modular limit. 
Such designs are structurally smaller than other designs and have reduced afflux. Hence upstream and foundation 
works are minimized. If the channel has an appropriate concrete section, for example a culvert, then the weirs may, 
subject to size, be prefabricated and subsequently fixed to the floor of the channel. If drowned-flow conditions are 
anticipated, then a crest tapping will be required. 


6 Recommendations 
6.1 Thin-plate weirs 


6.1.1 General 


Thin-plate weirs are dependent on the full development of the contraction below the nappe but are relatively 
inexpensive to construct, although the manufacture of the crest requires particular care. Aeration of the nappe is 
required, by vents if necessary. Also the downstream water level shall not be allowed to interfere with this aeration 
process — a requirement which limits their applicability. They are recommended where high accuracy is required and 
are particularly suitable for laboratory work and use in artificial channels and other circumstances where good 
maintenance can be assured and there is little risk of damage to, or deterioration of, the crest. Particular applications 
include the gauging of compensation flows, flow measurement in water supply pumping tests and flow measurement in 
many industrial situations. Thin-plate weirs of both rectangular and V-notch types are well suited for temporary 
installations. 


6.1.2 Rectangular weirs 
These weirs may be full width, partially or fully contracted, the selection depending on the range of flow to be 


measured. The fully contracted weir has the advantage of having automatic aeration and may be installed, subject to 
certain conditions, in non-rectangular channels. 


6.1.3 V-notch weirs 


Thin-plate V-notch weirs are particularly suitable where the ratio of high to low flow is large and where the accuracy at 
low flow is important, owing to their greater sensitivity. 


They also have the advantage that aeration of the nappe is automatic. 

6.2 Broad-crested weirs 

6.2.1 General 

Broad-crested weirs are relatively inexpensive to construct and robust, and thus insensitive to minor damage. They are 
best used in rectangular channels where regular maintenance permits clearance of any deposition upstream and of 


algae from the crest. 


These structures would normally have a fixed crest for flow measurement but if used to regulate and measure flow, as 
is the case for irrigation applications, a hand or mechanically movable crest can be provided. 
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6.2.2 Round-nose weirs 


Round-nose broad-crested weirs have a good discharge range and submergence ratio, and are appropriate for use in 
smaller and medium-size installations. 


6.2.3 Rectangular horizontal weirs 


Rectangular horizontal weirs are simple to construct and have applications in both laboratory and field conditions. 
There are strict limitations on geometry if accurate flow measurement is required. 


6.2.4 V-shaped weirs 


V-shaped broad-crested weirs are suitable for flow measurement over a large discharge range. As they remain 
modular up to a submergence ratio of 80 %, they are particularly suitable for watercourses with little available fall. 


6.3 Triangular-profile weirs 


Triangular-profile weirs are particularly appropriate for the measurement of flow in natural watercourses where 
minimum head losses are sought and where relatively high accuracy is required. They have a good discharge range 
and modular limit, are robust, insensitive to minor damage and will operate even when the flow is silt-laden. 


The triangular profile has a constant coefficient of discharge over a wide range of heads. The weir can also be used 
under submerged flow conditions; in this case, a second head measurement is necessary and can be achieved by 
means of tapping points at the crest. 


The accuracy obtained over a wide range of flows and heads makes them excellent structures for hydrometric work. 


6.4 Streamlined triangular-profile weirs 


Most of the comments regarding triangular-profile weirs also apply to the streamlined structures. For drowned flow 
operation, however, a separate downstream gauge should be used rather than the crest tappings required for the 
triangular profile. They are, however, more difficult to construct and accurate pre-cast sections would be necessary if 
satisfactory results are to be achieved. 


6.5 Flat-V weirs 


Flat-V weirs are extremely sensitive and are recommended in situations where low flows would introduce unacceptable 
inaccuracies if a horizontal crest were to be considered. They are relatively expensive structures, particularly if erosion 
is liable to occur downstream, and protective works are required. If, however, high accuracy is required and 
instrumentation giving continuous records is installed, the additional costs, compared to those of other gauging 
devices, are marginal. 


6.6 Compound gauging structures 


Compound structures have many of the characteristics of flat-V weirs. They can be designed to give high sensitivity 
at low flows by introducing one or more relatively narrow low-level sections, and high afflux at high flows can be 
avoided by introducing wide high-level sections. The versatility of compound weirs is further enhanced by the 
permitted use of different types of weirs or flumes for the individual sections within the compound structure. 


6.7 Trapezoidal-profile weirs 
The trapezoidal-profile weir may be used in a modular and/or drowned-flow range. It is of simple geometry, but it must 


comply with a set of standard upstream and downstream slopes for the empirically derived characteristics to be 
applicable. 
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6.8 Vertical underflow gates and radial gates 


Vertical underflow gates and radial gates can be operated with variable openings and hence can be used to 
measure a range of flows within a relatively narrow band of upstream water levels. The accuracy of this type of 
device is less than that of conventional 'overflow' structures. 


6.9 End-depth method 


The method, utilizing existing falls, is convenient for approximate measurement where accuracy is not of paramount 
importance. The method demands a free fall from the end of a pipe or culvert and may be rectangular or non- 
rectangular in section. 


6.10 Flumes 
6.10.1 General 


Flumes are recommended where material is being transported along the channel, particularly where there is bed 
movement. Protective works downstream of the throat to contain the hydraulic jump are easily incorporated into the 
main structure. 


6.10.2 Rectangular flumes 


The dimensions of rectangular flumes are easily adapted to the size of the channel. Such flumes readily fit into 
rectangular channels and are almost universally used in measuring the inflow to sewage treatment works. They are 
suitable where the afflux needs to be kept to a minimum. 


6.10.3 Trapezoidal flumes 


Trapezoidal flumes are used for purposes similar to those employing rectangular flumes, but are particularly 
recommended if it is necessary to accommodate the gauging station in a trapezoidal channel and skilled labour is 
available for the construction work. They are suitable where relatively high accuracy is required over a wide range of 
flows. 


6.10.4 U-throated flumes 
U-throated flumes are well suited to the measurement of flows in sewers and other conduits running partly full. 
6.10.5 Parshall and SANIIRI flumes 


These flumes, designed to operate under both free-flow and submergence conditions, can be used in open channels 
and irrigation canals when there are steady or slowly varying flows. The criteria for considering the selection of either of 
these flumes are given in clause 4 of ISO 9826:1992, to which the user is referred for guidance. 


7 Parameters governing choice of structures 


Tables 1 and 2 set out the broad parameters which may be considered in the choice of a structure. Limitations and 
values of coefficients are set out in the appropriate International Standard, to which reference should be made for 
detailed design purposes. 


Figure 1 shows a flow chart for the selection of structures; Table 3 gives a listing of the complete set of standardized 
structures. The flow chart enables the selection of the most appropriate flow-gauging structure, taking into account the 
following: 

— function of the structure; 

— field of application; 

— presence of high sediment content; 

— range of flow. 


In addition, a number of non-technical aspects, such as familiarity with the structure, sensitivity to alterations by 
unauthorized people, and costs will play a part in the choice of the structure. 
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Figure 1 — Flow chart for the selection of structures (see also Table 3) 
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Table 3 — The complete set of International Standards on structures, for the selection of structures 
(see also Figure 1) 


Thin-plate weirs 
Rectangular end-depth method 
Triangular-profile weirs 
Non-rectangular end-depth method 
Round-nose horizontal broad-crested weirs 
Flat-V weirs 


Parshall and SANIIRI flumes 


ISO 9827 
ISO 14139 
ISO 13550 
ISO 3846 


ISO 4359 
ISO 4362 
ISO 8333 


Streamlined triangular-profile weirs 
Compound gauging structures 
Vertical underflow gates and radial gates 
Rectangular broad-crested weirs 
Long-throated flumes 
Trapezoidal-profile weirs 


V-shaped broad-crested weirs 
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International Standard 


ISO 4362 : 1999 Hydrometric 
determination — Flow measurement 
in open channels using structures — 
Trapezoidal broad-crested weirs 


ISO 4371 : 1984 Measurement of 
liquid flow in open channels by weirs 
and flumes — End depth method for 
estimation of flow in non-rectangular 
channels with a free overfall 
(approximate method) 


ISO 4374 : 1990 Liquid flow 
measurement in open channels — 
Round-nose horizontal broad-crested 
weirs 


ISO 4377 : 1990" Liquid flow 
measurement in open channels — 
Flat-V weirs 


ISO 8333 : 1985 Liquid flow 
measurement in open channels by 
weirs and flumes — V-shaped broad- 
crested weirs 


ISO 9826 : 1982?) Measurement of 
liquid flow in open channels — 
Parshall and SANIIRI flumes 


ISO 9827 : 1994 Measurement of 
liquid flow in open channels by weirs 
and flumes — Streamlined triangular- 
profile weirs 


ISO 14139 : 2000 Hydrometric 
determinations — Flow 
measurements in open channels 
using structures — Compound 
gauging structures 


Corresponding Indian Standard 


IS 15123 : 2002 Hydrometric 
determination — Flow measurement 
in open channels using structures — 
Trapezoidal broad-crested weirs 


IS 14574 : 1998 Measurement of 
liquid flow in open channels by weirs 
and flumes — End depth method for 
estimation of flow in non-rectangular 
channels with a free overfall 
(approximate method) 

IS 13084 1991 Liquid flow 
measurement in open channels — 
Round-nose horizontal broad-crested 
weirs 

IS 13083 1991 Liquid flow 
measurement in open channels — 
Flat-V weirs 

IS 15353 : 2003 Liquid flow 
measurement in open channels by 
weirs and flumes — V-shaped broad- 
crested weirs 


IS 14371 : 1996 Measurement of 
liquid flow in open channels — 
Parshall and SANIIRI flumes 


IS 14975 : 2001 Measurement of 
liquid flow in open channels by weirs 
and flumes — Streamlined triangular- 
profile weirs 

IS 15362 : 2003 Hydrometric 
determinations — Flow 
measurements in open channels 
using structures — Compound 
gauging structures 


Degree of Equivalence 
Identical 


do 


do 


do 


do 


Technically Equivalent 


Identical 


do 


The technical committee has reviewed the provision of the following International Standard referred 
in this adopted standard and has decided that they are acceptable for use in conjunction with this 


standard: 


International Standard 
ISO 13550 : 2002 


Title 


Hydrometric determinations — Flow measurements in open channels using 


structures — Use of vertical underflow gates and radial gates 


1 Since revised in 2002. 
2) Since revised in 1992. 


Bureau of Indian Standards 


BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 


Copyright 


BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in course of imple- 
menting the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 


Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also 
reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that 
no changes are needed; if the review indicates that changes are needed, it is taken up for revision. Users 
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Telephones: 2323 0131, 2323 3375, 2323 9402 Website: www.bis.org.in 
Regional Offices: Telephones 
Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 2323 7617 
NEW DELHI 110002 2323 3841 
Eastern : 1/14, C.I.T. Scheme VII M, V.I.P. Road, Kankurgachi eee 8499, 2337 8561 
KOLKATA 700054 2337 8626, 2337 9120 
Northern : SCO 335-336, Sector 34-A, CHANDIGARH 160022 260 3843 
260 9285 
Southern : C.I.T. Campus, IV Cross Road, CHENNAI 600113 ee 1216, 2254 1442 
2254 2519, 2254 2315 
Western : Manakalaya, E9 MIDC, Marol, Andheri (East) 2832 9295, 2832 7858 
MUMBAI 400093 2832 7891 , 2832 7892 


Branches: AHMEDABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. DEHRADUN. 
FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD. JAIPUR. KANPUR. LUCKNOW. 
NAGPUR. PARWANOO. PATNA. PUNE. RAJKOT. THIRUVANATHAPURAM. VISAKHAPATNAM. 
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